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Abstract: Porifera is an important phylum of organisms in benthic ecosystems that filter 
water, act as biogenic habitat, and provide 3-dimentional structure. Sponge diversity and 
abundance are often used as bio-indicators for good or improving water quality in a system. 
Transects were performed during July 2015, January 2016, and July 2016 to determine 
species richness, density, and assess necrotic pinacoderm tissue decay of species of 
poriferans in St. John, USVI. 6,800 individuals and 17 different species were recorded 
during observation periods in Great and Little Lameshur Bays. Results indicate that the 
non-cryptic species Amphimedon compressa and Aplysina fiulva had the highest population 
densities and showed differences in depth distributions between these bays. Among cryptic 
species, results indicate that Ectyoplasia ferox, Phorbas amaranthus, and Diplastrella 
megastellata had the highest densities, but the pattern varied between depth and site. Great 
Lameshur Bay showed higher species richness and population density compared to Little 
Lameshur Bay, possibly due to benthic topography and substratum composition. In the 
summer of 2016, disease prevalence for Amphimedon compressa and Aplysina fulva 
increased from previous surveys performed in January 2016, but remained very low and 
the mechanism behind this increase remains unknown. This research represents the first 
evaluation of shallow sponge communities in this area and provides baseline data for future 
evaluations of system health.
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1. Introduction
Porifera represent some of the oldest metazoan species on our planet (Van Soest et 
al., 2012). Sponges are benthic, sessile, invertebrate animals that often rapidly grow in 
various habitats globally, and can be found from shallow coastal reefs to depths of over 
8,000m (Wulff, 2009; Van Soest et al., 2012). Rocky coastal zones are home to a wide 
variety of Porifera with an array of different morphological types (Miloslavich et al., 2010). 
Porifera are broken down into four classes; demosponges or Demospongiae, glass sponges 
or Hexactinellida, calcareous sponges or Calcarea, and lastly Homoscleromorpha. Most 
sponges observed in nature are part of the class Demospongiae, which is a soft tissue 
leuconoid type of sponge, meaning these individuals feeding flagellum are restricted to a 
network of interconnected intake and output canals (Reiswig, 1975). Demospongiae make 
up over two thirds o f Porifera found globally and are abundant in the Caribbean (Van Soest 
et al., 2012). This class of sponges produces siliceous spicules for structure within their 
soft spongin fiber matrix (Sethmann and Worheide, 2008).
Sponges can be one of the most prominent coral reef sessile organisms, almost 
outnumbering other coral and algal species that grow in this benthic habitat (Harvell et al., 
1999; Diaz and Rutzler, 2001). In some cases, Caribbean Porifera can overgrow other 
benthic organisms such as coral, algae, and other sessile organisms competing for spatial 
resources (Bell, 2008). Certain species of sponges are equipped with harmful, even deadly, 
antifouling chemicals that aid in overgrowing other reef settling species (Pawlik, 1992). 
With this being said, sea sponges are also known to act as ‘reef glue’ or reef stabilizers that 
can minimize storm impact and lessen erosion effects (Diaz and Rutzler, 2001; Bell, 2008). 
If these crucial filter-feeding organisms were absent from the system it may cause severe
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complications for coastal populations and possibly increase rates of erosion (Diaz and 
Rutzler, 2001; Bell, 2008).
Porifera can reproduce both sexually and asexually and their high recruitment rates 
allow for continuous population growth and survival (Ayling, 1980). Distribution of 
sponge larvae is strongly influenced by the environment and harsh stochastic events could 
affect the survival and distribution of poriferan populations (Zea, 2001). Benthic cells used 
for attachment greatly differ according to species, surface, or attachment space availability. 
In addition, their morphology and attachment mechanism categorize them to either be non- 
cryptic or cryptic Porifera (Bell and Barnes, 2000). Non-cryptic sponge larvae selectively 
settle on the topsides of various substrata (Meesters et al., 1991). Non-cryptic Porifera also 
have the highest probability to survive and grow when primary settlement is made on a 
hard surface before other sessile organisms take over the resource on the structure. These 
types of sponges are critical to reef habitats because they provide three-dimensional 
structure that is utilized by many organisms. In contrast, cryptic sponge larvae tend to settle 
and grow on the underside of rocks, various sizes of rubble, and coral debris. These types 
of sponges are generally flat and grow horizontally rather than vertically like non-cryptic 
species. Boring and encrusting sponges also offer the greatest ‘reef glue’ due to their flat, 
fast spreading growth patterns (Diaz and Rutzler, 2001; Bell, 2008).
In addition to their ability to stabilize reef communities and filter water, various 
other organisms also rely on sponges for protection. For example, external pores contribute 
to safe refuge for various juvenile amphipods, small decapods, and other microscopic 
organisms (Abdo, 2007). Previous research in northern coastal areas of the Atlantic Ocean
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shows sponges are found to be habitat for hundreds of amphipod, isopod, crab and 
polychaete individuals (Vojnyk, unpublished data 2014).
Since Porifera are sessile organisms, space is a primary resource. Substratum angle 
and sedimentary composition are also major factors that influence settlement and growth 
of sponges (Bell and Smith, 2004). Once attached, encrusting and boring sponges begin to 
actively bio-erode the hard calcareous shells, coral rubble and even rock they settle on 
using small ‘cork screw’ like appendages (Reis and Leao, 2000). These specialized, 
calcareous boring sponges rapidly deposit calcium carbonate and other nutrients onto the 
benthic structure beneath them, reintroducing compounds back into marine sediments 
(Hein and Risk, 1975). Rates of bio-erosion are strongly determined by the individuals 
overall size, species, and growth rate (Neumann, 1966).
Coastal marine geology and benthic topography greatly influences settling and 
distribution of benthic organisms, like Porifera (Leys et al, 2004; Andrefouet and Guzman, 
2005). The total biomass of benthic fauna, including sessile sponge species, is greatly 
related to coastal heterogeneity as well as geomorphological constriction of the terrain 
(Archambault and Bourget, 1996). For example, Meroz-Fine et al. (2005) find that there 
are noticeable morphological and physiological changes to sponges when found in different 
habitats with various geomorphological variants such as shallow caves, deep valleys, and 
tidal pools. Rate of tidal flow, direction, temperature, seasonality, and type of hard surface 
the sponge larvae settle on all greatly influence their survival (Guichard and Bourget, 
1998). Archambault and Bourget (1996) and Guichard and Bourget (1998) suggest that 
benthic surface heterogeneity, combined with tidal flow velocity over time, can distribute 
sponge larvae in multiple directions influencing settlement distance of individuals. After
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sponge larvae settle, depth and ocean currents shape the morphology and growth of the 
individual sponge colony (Wilkinson and Evans, 1989). Additionally, water flow velocity 
is very important to the future settlement and survival of symbiotic organisms that could 
utilize the sponge if conditions are appropriate (Wilkinson and Evans, 1989).
Over the past few decades, increasing anthropogenic stresses have been reported to 
cause aquatic biomass loss of oceanic species on a global scale (Cheung et al., 2009), 
including elevated pathogenic responses in organisms. Sponges observed in the Caribbean 
have been noted to contract a necrotic pinacoderm disease called Aplysina Red Band 
Syndrome (ARBS). This has been shown to cause major biomass loss and reductions in 
ecological functions that Aplysina cauliformis (Carter, 1882) provides (Olsen et a l, 2006). 
Sponge disease research by Webster (2007) concludes there are many potential causes of 
sponge pinacoderm degradation such as fungi, viruses, cyanobacteria, and strains of 
bacteria (e.g., Bacillus and Pseudomonas). Anthropogenic influences have also been 
known to increase sponge pinacoderm degradation through elevated stress (Webster, 
2007). If necrotic sponge tissue decay spreads at an accelerated rate, it could be detrimental 
to individuals within the community and could ultimately cause irreversible harm to the 
services sponges provide (Webster, 2007).
Caribbean reef sponge density, distribution, species richness, and health are all 
crucial factors to understanding reef resilience and recovery. They can also be used as a 
tool to predict changes in overall coral reef stability (Diaz and Rutzler, 2001). Since 
anthropogenic disturbances tend to have a wide impact on benthic communities, it is 
important to investigate natural systems that have been minimally impacted by direct, local 
human stresses. St. John, USVI, is a United States Territory that has substantial natural
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resource protection with much of the island designated as part of the Virgin Islands 
National Park. Additionally, much of the coastal habitats are further protected as part of 
the Coral Reef National Monument and subsequently the region has been designated as a 
United Nations Educational, Scientific, and Cultural Organization (UNESCO) Biosphere 
Reserve. This location is relatively protected and should have high quality reefs although 
little is known about sponge distribution. While this area is relatively protected from human 
development, it faces many natural disturbances, like hurricanes, annually. However, 
development and recreational activity in St. John has been increasing. Therefore, this 
location is an ideal site to analyze sponge populations and determine how benthic 
morphological differences and depth profiles can influence their distribution. On the south 
side of St. John, two adjacent bays were the focus for this research. While these bays are 
in close proximity, their benthic terrain and use for recreation differ greatly. Thus, the 
purpose of this study was to determine sponge populations in regards to benthic substrata 
and depth comparison within Little and Great Lameshur Bay in St. John (Figure 1). In 
addition, this study quantifies the prevalence of necrotic tissue disease within these 
protected bays.
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Figure 1: Little Lameshur Bay (LL) and Great Lameshur Bay (GL) in St. John, USVI. 
This depicts the two study sites where Porifera transects were taken along the coastlines.
Research Hypotheses
To develop foundational information regarding the species distribution, density, and health 
of Porifera in two coastal bays in St. John, USVI, I assessed the following research null 
hypotheses:
1. Species richness and density of Porifera will not differ between Great Lameshur 
(hereafter referred to GL) and Little Lameshur (hereafter referred to LL) Bays.
2. Species richness and density of Porifera will not differ between different depths.
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3. Prevalence of Pinacoderm/Choanocyte disease for the top three most abundant non-
cryptic Porifera species will not differ between bays or depths.
2. Materials and Methods
2.1 Porifera Population Assessment
Porifera population surveys were conducted in GL and LL Bays at two depths. 
Individual transects were 10m long by 2m wide (20m2). Parallel transects to the coastline 
were completed in shallow (lm ) and deeper (3m) water depths (see Figure 2). After each 
transect was complete, 10 meters were skipped and the next transect followed. Every 
sponge was counted and identified within each transect. In July 2015, 35 transects were 
completed at lm  in LL and 20 transects at 3m, while 20 transects were completed at lm 
and 12 transects at 3m in GL. In January 2016, surveys were again conducted in the manner 
described above. A total of 12 transects were completed at lm  depth and 12 transects at 
3m depth in GL Bay, while 12 transects were completed at both lm  depth and 3m depths 
in LL Bay. In addition to identifying sponge individuals, skin tissue disease was noted 
within each transect, however, it was not quantified. Transect data for each individual 
survey were analyzed using a 2-Way ANOVA with depth and Bay location as independent 
factors and density and species richness as dependent factors in the model using PROC 
GLM in SAS®.
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Figure 2. Transect in Great Lameshur Bay. This image shows the transect line and PVC 
pipe used to measure the width of the transect. Sponges whose attachment location fell 
within the transect were counted.
2.2 Porifera Pinacoderm/Choanocyte Tissue Decay Prevalence
Transects in July 2016 were used to assess the prevalence of necrotic skin disease 
for 3 species of sponge that had been observed to be infected in January 2016. During 
these transects, the only species identified were the top 3 sponge species found in 
previously recorded transects and had been observed to show disease infection. Tissue 
decay was not observed in any other non-cryptic or cryptic type of Porifera. Infected 
species include Aplysina fulva (Pallas, 1766), Amphimedon compressa (Duchassaing & 
Michelotti, 1864), and Ircinia strobilina (Lamarck, 1816) (Figures 3, 4, and 5, 
respectively). 10m transects were used in a similar manner to that described above, but 
these transects ran perpendicular to the shoreline from l-3m or 3-6m in depth. To avoid 
replication, a 20m line skip was performed in between each transect for each depth. A total
16
of 42 transects was completed in GL Bay, 18 at l-3m depth and 23 at 3-6m depth. A total 
of 34 transects was completed in LL Bay, 17 in l-3m depth and 16 in 3-6m depth.
Figure 3. Image of Aplysina fulva
Figure 4. Image of Amphimedon compressa
Figure 5. Image of Ircinia strobilina
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3. Results
3.1 Porifera Population Evaluation, July 2015
Transects in July 2015 identified 15 different sponge species and over 2,000 
individuals were counted within the completed transects (Table 1). Porifera populations 
observed in GL Bay included the non-cryptic, most densely populated sponges such as the 
red rope sponge, Amphimedon compressa, the yellow rope sponge, Aplysina fulva, and the 
black ball type sponge, Ircinia strobilina. Some of the most densely populated cryptic types 
of sponge observed consisted of the red encrusting sponge, Phorbas amaranthus 
(Duchassaing & Michelotti, 1864), the black encrusting sponge, Ectyoplasia ferox 
(Duchassaing & Michelotti, 1864), as well as the yellow encrusting sponge identified as 
Ascandra contorta (Bowerbank, 1866). Other common non-cryptic and cryptic type 
sponges found in GL Bay in both depths were the vase sponge, Ircinia campana (Lamarck, 
1814), the brown rope type, Agelas conifera (Schmidt, 1870), pink tubular like sponge, 
Desmapsamma anchor at a (Carter, 1882), and orange encrusting type, Diplastrella 
megastellata (Hechtel, 1965).
Many of the species found in LL Bay were similar to GL, with a few exceptions, 
including Amphimedon compressa, Aplysina fulva, Ircinia strobilina, Ircinia campana, 
Phorbas amaranthus, Ectyoplasia ferox, Agelas conifera, Desmapsamma anchorata, 
Diplastrella megastellata, and Ascandra contorta. Unique sponge species found in LL 
included a yellow column type, Pseudoceratina crassa (Hyatt, 1875), the blue encrusting 
sponge Hymedesmia spinosa (Stephens, 1916), a green column type sponge, 
Smenospongia aurea (Hyatt, 1875), a blue column sponge, Aiolochroia crassa (Hyatt,
18
1875), and lastly a green coral encrusting sponge Chondrilla nucula (Schmidt, 1862)
(Table 1).
Table 1. D ensity  o f  identified sponges from July 2015 surveys. C olum n designations reflect the 
Site and D epth o f  transects. V alues in table represent average density  (# /m 2) ±SD
Species GLI GL3 LL1 LL 3
Amphimedon compressa 0.14±0.23 0.15±0.21 0.34±0.7 0.25±0.43
Aplysina fulva 0.15±0.23 1.90±1.16 0.19±0.57 0.18±0.37
Ircinia campana 0.02±0.05 0.09±0.12 0.09±0.13 0.06±0.12
Ircinia strobilina 0.07±0.09 0.56±0.44 0.16±0.24 0.13±0.23
Phorbas amaranthus 0±0 0.17±0.17 0 .1 1±0.16 O.lOiO.ll
Agelas conifera 0±0 0.03±0.10 0.01±0.02 0.04±0.13
Desmapsamma anchorata 0.03±0.07 0.21±0.25 0.004±0.01 0.07±0.19
Ectyoplasia ferox 0±0 0.85±0.47 0.12±0.197 0.14±0.36
Pseudoceratina crassa 0±0 O.liO.ll 0.004±0.01 0.03±0.12
Hymedesmia spinosa 0±0 0±0 0 .001± 0.01 0±0
Smenospongia aurea 0±0 0±0 0.02±0.03 0±0
Diplastrella megastellata 0.03±0.04 0.008±0.02 0.004±0.01 0.01±0.03
Aiolochroia crassa 0±0 0.01±0.04 0±0 0.008±0.02
Ascandra contorta 0.06±0.11 0±0 0.02±0.09 0.003±0.01
Chondrilla nucula 0.06±0.11 0±0 0±0 0±0
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When looking at the top non-cryptic sponges, densities between location and depth 
were similar (Figure 6, 7, and 8). Amphimedon compressa density was highest in shallow 
LL transects (Figure 6), but did not show any significant difference between sites 
(F(i,83)=2.01, P>0.15) or depths (F(i,83)=0.20, P>0.6). Aplysina fulva densities were much 
higher than any other species of Porifera along this transect (Table 1, Figure 7) and were 
significantly greater in GL (F(i,83)=21.91, PO.OOOl) and in the deeper transects 
(F(i,83)=23.36, PO.OOOl). Ircinia strobilina showed no significance between sites 
(F(i,83)=3.25, P>0.07), but was significantly greater at 3m transects (F(i,83)=8.62, 
P0.0043). The top three cryptic Porifera species included the red encrusting type sponge 
P. amaranthus, the black encrusting sponge E. ferox, and lastly the yellow encrusting 
sponge Ascandra contorta. When analyzing their densities in July 2015, P. amaranthus did 
not show differences in depth or site (F(i,83)=01.04, P>0.3; F(i,83)0.74, P>0.3 respectively). 
Ectyoplasia ferox density was significantly greater in GL (Fp,83)0.56 P0.0027) and in 
shallow lm transects (F(i,83)=27.89, PO.OOOl). Ascandra contorta showed no differences 
between site and depth (F(i,83)=2.31, P>0.13; F(i,83)=3.05, P>0.08 respectively).
3.2 Porifera Population Evaluation, January 2016
Porifera richness in January 2016 was lower and only consisted of 8 species 
identified during transects (Table 2). The top three non-cryptic species in July 2015 were 
also the top three non-cryptic species in January 2016. Foryt. compressa, higher densities 
occurred January 2016 than during July 2015 (Figure 6), but showed no significant 
differences for either site or depth (F(i,44)=0.18, P>0.67; F(i,44)= l. 10, P>0.3 respectively). 
Aplysina fulva density distribution was similar to July 2015 surveys (Figure 7) and was
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significantly greater in GL (F(i,44)=5.26 P<0.027) and at 3m (F(i,44)=16.16 P0.0002). 
Ircinia strobilina densities were similar among sites and depths (Figure 8) and showed no 
significance for either site or depth (F(i,44)=0.13, P>0.7; F(i,44)=0.44, P>0.5 respectively).
The top three cryptic sponge species observed were the red encrusting type sponge, 
P. amaranthus, the black encrusting sponge, E. ferox, and lastly the orange encrusting 
sponge, D. megastellata. Densities for P. amaranthus were not significant for site or depth 
(F(m4)=0.13, P>0.7; F(i,44)=0.06, P>0.8, respectively), while E. ferox was significantly 
greater in GL (F(i,44)=4.44, P<0.04) and in shallow transects (F(i,44)=7.54, P<0.0087). 
Diplastrella megastellata showed no significance in site or depth (F(i,44)= l.28, P>0.26; 
F(i,44)=0.49, P>0.49, respectively).
Table 2. D ensity  o f  identified sponges from  January 2016 surveys. C olum n designations 
reflect the Site and D epth o f  transects. V alues in table represent average density  (#/m 2) ±SD
Species GL1 GL3 LL1 LL 3
Amphimedon compress a 0.28±0.60 0.52±0.61 0.87±1.41 0.13±0.13
Aplysina fulva 0.14±0.12 1.29±1.00 0.18±0.26 0.44±0.63
Ircinia campana 0.35±0.08 0 .1 2 ± 0 .1 1 0.07±0.04 0.09±0.15
Ircinia strobilina 0.15±0.16 0.43±0.28 0.39±0.71 0.27±0.34
Phorbas amaranthus 0.495±0.28 0.29±0.15 0.28±0.296 0.15±0.15
Desmapsamma anchorata 0.054±0.72 0.16±0.29 0.04±0.08 0.12±0.29
Ectyoplasia ferox 0.495±0.33 0.35±0.17 0.12±0.32 0.4±0.17
Diplastrella megastellata 0.195±0.14 0.10±0.07 0.09±0.12 0.05±0.07
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Figure 6: Density of Amphimedon compressa in Great Lameshur (GL) and Little 
Lameshur (LL) Bays at lm  and 3m depths during July 2015 (Blue) and January 2016 
(Orange) study periods.
Figure 7. Density of Aplysina fulva in Great Lameshur (GL) and Little Lameshur (LL) 






GL LL GL LL
Shallow Deep
Figure 8. Density of Ircinia strobilina in Great Lameshur (GL) and Little Lameshur (LL) 
Bays at lm  and 3m depths during July 2015 (Blue) and January 2016 (Orange) study 
periods.
3.3 Pinacoderm/choancyte Tissue Decay Assessment (July 2016)
Tissue surveys indicated the presence of pinacoderm decay for all three species 
(Figure 9a-c) but disease prevalence was relatively low (<15%). Amphimedon compressa 
tissue disease was highest in GL in both depths (Figure 9a), Aplysina fulva tissue disease 
was highest in GL from deeper transects (Figure 9b), while Ircinia strobilina tissue disease 
was relatively similar throughout all locations and depths (Figure 9c).
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G L 1-3 GL3-6 LL1-3 LL3-6
■ A. compressa Diseased ■ A.compressa Healthy
a
GL 1-3 GL3-6 LL1-3 LL3-6
■ A.fulva Diseased ■ A.fulva Healthy
Figure 9. Average percent of the populations which demonstrated pinacoderm decay, 
a. Amphimedon compressa, b. Aplysina fulva, and c. Ircinia strobilina.
4. Discussion
Sponges are important benthic organisms that not only act as habitat and refuge, 
but they also provide various ecosystem services such as acting as “reef glue”, actively 
filtering the water column by removing particulate matter, and have been utilized in 
bioremediation within heavily polluted areas (Stabili et al., 2006). Thus, understanding 
sponge distribution and density, especially in a protected area, can promote future research 
and allow for the protection of these organisms.
As simple as Porifera are, many species can contain complex secondary metabolites 
potentially utilized for medicine and harvested for personal products (Mayer and Lehmann, 
2000). Sponge presence in the Caribbean has been documented, but data are slowly starting 
to become more available as effects of disturbances on ecosystem structures have worsened 
(Colvard and Edmunds, 2011). In general, there is a pattern of sponge density and diversity 
increasing with depth. For example, a study by Van Soest (1993) on the distribution of 
non-cryptic and cryptic sponge species in a Mediterranean-Atlantic shallow reef system 
showed that there was an increase in sponge density and diversity between Om-lOm and 
10m-20m ranges. Results also showed an increase of diversity and density of sponges in 
the 40m-50m range, with a slight decline until 90m-100m depths were reached. While my 
results are from very shallow transects, there was also a tendency for density to increase 
with depth in Great Lameshur Bay, suggesting that benthic substrata favored sponge 
settlement and growth.
Benthic topography, substrata composition, and larval drift ultimately determine 
what types of sponges settle in a region, where they selectively settle, as well as survival 
and growth dynamics. Whalan et al. (2015) explain that benthic topography such as
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crevices, holes and surface complexity plays a critical role on the settlement of larval 
sessile coral reef invertebrates. GL Bay is larger and more exposed than LL (Figure 1) and 
its rocky reefs extend into deeper water than those observed in LL. Additionally, as depth 
increases in GL, the substrate is composed of more rock and reef bottom type. Alternately, 
shallow regions of LL Bay are composed of rocky reefs, but the deeper regions are 
dominated by sandy substrates and seagrass beds. The type of substrate present and the 
differences in bottom terrain between the two bays are reflected in my results. For example, 
there were more individual sponges in GL Bay compared to LL Bay (Tables 1, 2) and this 
is most likely a result of the greater amount of hard substrate in GL. There were also more 
individuals in deeper transects in GL than those taken in shallow depths, most likely related 
to the increase in rocky substrate availability. When comparing my results to Van Soest 
(1993), I also saw an increase of Porifera density from shallow reef transects to deeper 
transects, but only where the deeper regions were dominated by rocky substrates. Another 
potential factor effecting densities among cryptic sponges is competitive allelopathy. Many 
species of boring and encrusting sponges have been shown to compete for space against 
other benthic organisms such as corals, algae, colonial invertebrates, such as zoanthids, 
and various species of encrusting and boring sponges (Lopez-Victoria et al., 2006). The 
Optimal Defense Flypothesis states, defenses are costly and can come at the expense of 
energy reallocation away from other important biological functions such as growth and 
reproduction (Pawlik et al., 2008). This hypothesis, originally formed from terrestrial 
studies, is true in respect to many marine sponges. Porifera with higher concentration of 
defensive chemicals grow slower as opposed to sponges with lower concentrations that 
tend to grow faster but become heavily preyed upon. Species interactions and spatial
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competition between sponges and sponges as well as sponges and other benthic organisms 
have been observed by both Pawlik et al., 2008 and Aerts, 1998 in Key Largo, Florida and 
off the southern coast of Curacao in a wide variety of species in common with St. John. 
Some of these species included E. ferox, S. aurea, A. compressa, D. anchorata, A. fulva, 
C. nucula, I. campana and lastly I. strobilina. Unfortunately, sponge versus sponge spatial 
competition was not observed in transects performed in St. John.
Transects in deeper regions of LL Bay (Table 1 and 2) show fewer individuals and 
lower species richness likely due to the rapid transition to a sandy bottom and reduced rock 
substrate. Studies by Schlacher et al. (2007) showed that when a greater amount of hard 
substrate is present on the benthos, sponge recruitment, reproduction and overall density is 
higher. However, shallow Caribbean coral reef studies performed by Wulff (1991) state 
that asexual fragmentation by one of the observed branching type sponges, Aplysina fulva, 
occurs at a higher rate with greater percent of positive growth after re-attachment. This 
suggests that asexual fragmentation may be a more successful method of reproduction for 
some species as opposed to larval recruitment.
When comparing the quantitatively top three non-cryptic sponge species, A. fulva, 
A. compressa and I. strobilina, we can see noticeable differences by depth and location. 
The density of I. strobilina is very similar among all sites and depth (Figure 8). It is unclear 
why this species showed consistency. Research by Pawlik et al. (2002) state the black ball 
species, like I. strobilina, contain FTA’s or furanosesterterpene tetronic acids that produce 
volatile compounds that give these specific sponges a foul garlic smell that may deter 
predators. A study performed by Mercado-Molina and Yoshioka (2009) compared A. 
compressa densities around southeastern Puerto Rico within four depth profiles (3m, 5m,
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8m, and 12m) in different wave energy areas (low, mid, high). In high wave energy 
systems, A. compressa densities decreased with depth, however, densities remained the 
same or increased with depth in calmer wave energy systems. Research by Gochfeld et al. 
(2007) across three different shallow water reef sites, Punta Caracol, Casa Blanca, Saigon, 
found that both A. fulva as well as A. compressa were included in the most abundant species 
found in those areas. When comparing Gochfeld et al. (2007) results with this study, we 
see that the number of individuals for both species is similar to those found in St. John, 
excluding the relatively low abundances at their Saigon site. Densities for A. fulva were 
higher than my study at about 18.8/m2, while A. compressa was only slightly higher at 
5.4/m2. Ircinia strobilina was not observed in their transects for comparative purposes. 
Additional sponge density studies by Engle and Pawlik (2005) in a shallow reef system in 
Key Largo, Florida found A. fulva density slightly lower than the St. John study at about 
2.6/m2, but A. compressa density much higher than St. John density at about 35.33/m2, as 
was I. strobilina density at approximately 4.37/m2. Aplysina fulva is much more prevalent 
in the deep side of GL Bay (Figure 7), while A. compressa varies, but in more recent months 
is prevalent in the shallow sides of both GL Bay and LL Bay (Figure 6). Loh and Pawlik 
(2014) found that A. compressa and A. fulva have low palatability reflecting their high 
levels of defensive chemicals. This crucial information may be the reason why we see the 
top three most prevalent non-cryptic Porifera species in high densities in each bay, as all 
appear to be chemically defended.
During initial research in January 2016, a small percentage of red and yellow rope 
type sponges as well as the black ball species exhibited necrotic pinacoderm tissue disease 
showing discoloration and physical structure weakness. Necrotic tissue disease has been
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observed in other parts of the Caribbean with little to no literature on this disease from the 
Bays studied here. Olsen et al. (2006) state that this disease could be linked to the increase 
of global anthropogenic activity and could be spread by physical contact, through the water 
column, or after intense storms. In addition to anthropogenic effects on sponges, bacterial, 
fungal, and even viral threats are frequently present and detrimental to sponge health 
(Webster, 2007).
Disease in these top three sponge species could also be related to overall density. 
The highest disease prevalence for A. fulva was seen in LL deep transects (Figure 9b). This 
site and depth is also where A. fulva had the highest density (Figure 7). This may explain 
why the presence of tissue disease was higher in areas with the highest density of 
individuals. Disease prevalence in A. compressa was found to be the highest in the deep 
parts of GL (Figure 9a) and this was also where its density was greatest (Figure 6). When 
observing disease prevalence, the highest percentage of tissue decay overall was in I. 
strobilina in the shallow parts of LL (Figure 9c). However for I. strobilina densities were 
relatively similar between shallow and deep transects (Figure 8). Sponge disease 
observations on I. strobilina in Cozumel, Mexico by Gammill and Fenner (2005) showed 
a large increase of brown rot disease from 2% to 40% in only a year. Tissue decay studies 
done in San Bias, Panama by Wulff (2007) found percentage of pinacoderm disease in A. 
compressa to be quite low, around 2%, in 1983, but increased to 12% by the end of 1998. 
These values are similar to those observed in my study. Earlier research in the same region 
by Wulff (2006) observed disease prevalence in both massive type and branching type 
sponges, finding that branching individuals show a higher percentage of disease incidence 
in 10m-20m depths. Massive type sponges seem to be completely lost with little to no sign
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of recovery after infected when compared to branching type Porifera species. This could 
be one of the reasons why I. strobilina, a massive type sponge and both A. compressa and 
A. fulva have relatively low necrotic tissue prevalence. Another study by Gochfeld et al. 
(2007) observed percent of lesion or tissue decay in A. fulva as well as a similar species A. 
cauliformis in three different shallow reef systems including Punta Caracol, Casa Blanca, 
and Saigon. Results showed that A. fulva had relatively low percent lesion coverage 
compared to A. cauliformis at all three sites. Similar to the low percentage of lesion cover 
of A. cauliformis found by Gochfeld et al. (2007), results from St. John also indicate a low 
percentage of diseased individuals of A. fulva. Studies by Angermeier et al. (2012) discuss 
a specific white patch disease in A. compressa, which shows similar signs and symptoms 
to the skin tissue decay observed in this study. However, the cause of the disease and the 
mechanism, as well as rate for its spread, is still unknown. More research would have to 
be conducted to fully understand tissue decay and its effect on organisms.
This study provides a baseline of sponge diversity and density in two protected bays 
in St. John, USVI. The top three most abundant sponges in these bays were the same, 
however, the densities of these sponges differed by location. Since these species all showed 
signs of skin tissue decay, it is essential to understand the cause of disease and its means 
of spreading. These data also suggest population density could increase the likelihood of 
disease. Necrotic tissue disease has not been observed in any other type of sponge in either 
LL or GL Bays. If disease spread is not minimized, loss of these sponges may result in loss 
of biogenic habitat and a decrease in water quality. Although disease has not yet been 
observed in cryptic sponges within the area of study, future efforts to protect both 
morphological types of Porifera must be promoted and my results establish a baseline upon
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which future studies can evaluate changes. Even though both Great and Little Lameshur 
Bays are already highly protected, further water quality monitoring to record chemical 
inputs via runoff and possibly more advanced recreational rules can be established to help 
insure positive health of benthic organisms. Specifically, my results indicate Porifera 
density increases in areas where rocky substrate is more available for sponge larval 
settlement or asexual fragmentation. With an increase in anthropogenic stress causing reef 
degradation and decline in overall tropical benthic health, it is essential to understand what 
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